Fragrant roses (e.g., Rosa damascena, R.gallica, R. centifolia) have been mentioned in ancient texts written by scientists of the Medieval East such as Al-Kindi (9th CE), Al-Dinawari (9th CE), Rhazes (9th CE), Az-Zahrawi (10th CE), Ibn Sina (11th CE), Al-Mizza (14th CE), and Ad-Dimasqi (14th CE). The great physician Ibn Sina emphasized the beneficial effects of rose fragrance on the heart and the brain. He praised rose water's effects on mind and spirit, and its beneficial effects on brain function and cognitive power. Modern studies have provided scientific evidence for this information.
A confection of roses was made from fresh red rose petals, which were beaten and combined with refined sugar and then rubbed together (as a vehicle in the preparation of pills). The Hittites of Anatolia (1750-1180 BCE) knew rose as pillu and prepared medicines with it. However, it is not clear which species of rose they used [11] .
There is evidence of the use of rose by the Minoan and Egyptian civilizations as early as 1600 BCE [12] .
The Chinese philosopher Confucius (551-479 BCE) wrote on the significance of rose within the Chinese Empire. According to Confucius, roses were highly esteemed by the Emperor during the Zhou dynasty and were planted in the Royal Gardens, and the Royal Library was supposed to have contained over 600 books on rose and rose cultivation [13] .
Rose in Islamic culture and tradition:
Oriental-Muslim poets used rose as one of the most important symbols within the mystical Muslim tradition known as Sufism. Rose is also considered a symbol of the prophet Muhammad, whose perspiration purportedly smelled of rose, and, therefore, rose oil and rose water are highly esteemed and often used in religious ceremonies and rituals throughout Turkey and the Middle East.
Each year during the Muslim pilgrimage to Mecca, known as Hajj, the black cloth of the Ka'ba (the holiest shrine in Islam, located at the mosque in Mecca) is sprinkled with rose water brought in from Iran or Turkey, and rose oil is burnt in Ka'ba's oil lamps to emit rose fragrance to the environment. Saint Ali, Muhammad's son-in-law, died only after smelling the fragrant roses as a last wish. Therefore, the rose is also a significant Baser. symbol of the Bektashi order of Sufism. Rose is a recurring motif in Rumi's (Mewlana) Masnawi with phrases like "Rose is sent to earth by the gardeners of paradise for empowering the mind and the eye of the spirit" [12] .
History of rose oil and rose water:
Rose oil and rose water are obtained by hydro-distillation of fresh rose material. According to literature records, distillation is a recent invention. Most attribute it to Arabs' Alembic (9th century CE) and some attribute it to the alchemists of Alexandria (from 50 BCE onwards). According to one record, however, distillation using earthenware ceramic pots was first employed by the Indus Valley civilization (5000 BCE). The remnants of a distillation pot were excavated in Harappa (14) . These ancient distillation assemblies resemble the attar production stills used to this day in Kannauj, India, which distill fragrant materials in water and then trap the distillate in sandalwood (Santalum album, Santalaceae) oil. If rose flowers are used in distillation, the product is called "rose attar" or "rose otto." [14] .
According to Mesopotamian clay tablets and unearthed extraction jugs dating back to 3500 BCE, Sumerians and Assyrians (1200 BCE) mastered the art of extracting fragrances. Fragrant materials were submerged in boiling water for a day and then drained. After adding oil, the mixture was slowly heated. The perfumes prepared with this method by the Assyrians were renowned [12] .
Distillation as an art of extraction has been described in the works of medieval scientists Bakr Mohammad ibn Zakariya al-Razi (854-925) Rhazes [15] , 
Rose in medieval Islamic medical texts:
The three rose-derived drug products most predominantly discussed in ancient Islamic medical texts are rose water (distilled water of roses), rose confection or rose paste (a thick jam produced by blending roses with sugar or honey), and rose oil (made by steeping roses in either sesame seed oil or olive oil left under the sun) [12] .
Rose products for stomach pain, ulcers, liver and mouth diseases, and sore throat were prescribed by Arab physician al-Kindi (9th century CE). Rose oil was used by him for burns, ulcerated wounds, and as an ingredient of hemorrhoid salves [17] . The refreshing effects of rose water were noted by Al-Dinawari (9th century CE) and he recommended it for fever. He also suggested the application of rose oil to the head for alleviating fever and for its calming effect. The therapeutic value of rose was esteemed by Bakr Mohammad ibn Zakariya al-Razi (Rhazes). He stated that "the rose diminishes drunkenness" [12] .
The great physician Ibn-i Sina (Avicenna, 11th century CE) was the first scientist to emphasize rose fragrance's beneficial effects on the heart and the brain. He wrote "Because of its exquisite fragrance, the rose addresses the soul". "It has a calming effect and is highly beneficial for fainting and for rapid heartbeats." He praised rose water's effects on mind and spirit, and its beneficial effects on brain function and cognitive power by stating "It enhances comprehension and strengthens memory" [18] .
Like Ibn-i Sina, Ibn-Al-Baitar (13 th century CE) also noted rose water's beneficial effects on the brain by stating that it strengthens the mind and the brain, sharpens the senses, and increases the life force; it is beneficial for rapid heartbeat due to anxiety; because of its beneficial fragrance, it empowers the body. Ibn-Al-Baitar also stated that boiling rose water and exposing the head to its steam had healing effects and that it was especially beneficial for eye diseases. Additionally, he recommended inhalation of the steam to alleviate drunkenness and headaches [19] .
In his famous medical book Kemaliye, Mahmud of Shirvan (15 th century CE) described a powder prepared by crushing dried rose petals in a mortar for application to the neck, breast, and armpits after bathing -while the skin is still moist as a form of deodorant to the body and to "treat the spirit." He claimed that this scent empowered spirituality and purified the heart [20] . The same powder also is mentioned in the Edviye-i Müfrede (Simple Drugs) of Ishak bin Murat (14th century CE) for use in Turkish baths (hamams) as a remedy against scabies and pimples [21] .
Rose oil: Rose oil is produced in Turkey and Bulgaria by water distillation of the fresh flowers of R. damascena Miller (Rosaceae). This taxon is a natural hybrid of R. gallica L. and R. phoenicia Boiss., both of which are found in Turkey. The variety cultivated is "trigintipetala" (30 petalled) [22] .
Turkey is one of the two major producers of rose oil, together with Bulgaria, each producing ca. 1.5 tons a year. Rose oil by water distillation and rose concrete by solvent extraction are produced from fresh flowers of R. damascena. Rose is an entirely cultivated crop and 3500 -4000 kg of fresh roses are required to produce 1 kg of rose oil, while 400 kg of fresh roses are sufficient to produce 1 kg of rose concrete. Rose distillation season is between mid-May and mid-June and 100 tons of rose water is also produced annually [22] .
Annually, 7000 tons of roses are used to produce 1600 kg of rose oil and 2400 kg of rose concrete (solid n-hexane extract of fresh roses). Rose absolute (ethanolic extract of rose concrete, a dark colored oil) is also produced by some companies in limited amounts [23] .
In 2015, the price of Turkish rose oil was € 9000 per kg; Rose concrete was sold for € 1000 per kg (Gülbirlik). Annually, Turkey exports around $ 10 million worth of rose oil (2008-$11M; 2009-$8.5M; 2014-$14M); $2015-10.8M). Bulgarian rose oil sells for slightly less than the Turkish one.
Chemical comparison of the main components of Gülbirlik
Company's Rose oil analyzed by us for the last 26 years (1986-2016) and characteristic components of rose oil are given in Table 1 and Figure 1 , respectively. Rose products found in the market are Rose oil, Rose water, Rose concrete, rose absolute, rose jam, rose lokum, rose soap, rose syrup, and dried rose flowers.
Ancient texts mention that rose is good for disorders of the brain and the heart [13] . Several recent studies have provided scientific evidence for this information. The hydroalcoholic extract of R. damascena flowers has been shown to increase potentially heart rate and contractility in isolated Guinea pig heart, possibly via a stimulatory effect on beta-adrenergic receptors [24] .
Rose in ancient and modern civilizations
Natural Product Communications Vol. 12 (8) 2017 1329 Rosa damascena has beneficial effects on brain function and has potential applications for the treatment of dementia. A recent study by our group has suggested that rose oil and a main component of the rose fragrance, phenylethyl alcohol, significantly inhibits acetylcholineesterase (AChE) and butyrylcholineesterase (BChE) suggesting neuroprotective and memory enhancement activities [25, 26] ; complementary studies by other scientists confirmed these findings [27] [28] [29] .
Furthermore, cyanidin-3-O--glucoside from rosebuds significantly suppressed angiotensin-I-converting enzyme (ACE) activity, suggesting a possible role in improving cardiovascular function since ACE is a key enzyme in the production of angiotensin II, a potent vasoconstrictor [30] .
In a double-blind clinical study on 16 patients (age 3 to 13 years; 9 girls and 7 boys), children with refractory epilepsy were administered 5 mg per kg of 10% rose oil in vegetable oil or placebo 3 times per day. All had been under treatment for 3 to 6 weeks (baseline phase). They received either the essential oil or placebo for a period of 4 weeks and in between these periods they took only their preexisting antiepileptic drugs for 2 weeks (washout phase). The mean frequency of seizures in those using essential oil was significantly lower compared with those using placebos (p=0.00). The results showed that rose oil had an anticonvulsant effect and could reduce frequency of seizures in children who were resistant to anti-epileptic drugs (AEDs) [31] .
R. damascena has beneficial effects on brain function and has potential applications for the treatment of dementia. A chloroform extract of R. damascena significantly induced neurite outgrowth activity and inhibited amyloid  (A). A is thought to be a major pathological cause of Alzheimer's disease. A (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) , the major fragment of the full peptide Ab found in the brains of Alzheimer patients, causes neural cell death, neuritic atrophy, synaptic loss, and memory impairment [32] .
Other activities of rose reported are as follows:
An anti-hyperlipidemic effect of the methanolic extract of rose flowers has been shown to be caused by inhibiting the activities of pancreatic lipase and HMG CoA reductase enzymes [33] .
Testicular damage due to formaldehyde inhalation was reversed by pretreatment with rose oil, and sperm count was increased in rats [34] .
A double blind cross over clinical trial on 92 single girls has shown that ethanolic extract of R. damascena fruits showed the same efficacy as mefenamic acid in decreasing the pain density in primary dysmenorrheal syndrome (PMS), without side effects [35] . Anti-depressant effects of rose aqueous extract and rose absolute have been shown in animal models [36, 37] .
Rose oil improves sexual disfunction and depression symptoms in depressive male patients [38] .
In conclusion, scientific studies have shown that smelling rose oil and rose water brings happiness and self-confidence, improves memory functions, sexual performance and acts as an aphrodisiac, among other virtues.
As these claims made by medieval scientists have been proven by modern studies. R. damascena seems to continue serving mankind as a plant material bringing happiness, health and joy, the virtues mankind needs most, especially in our time [13, 39, 40] .
